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A. . .UNBALANCED PORT 

B. .. BALANCED PORT 



=== ( 57 ) Abstract: A balanced-unbalanced type multi-band filter module comprising three high-frequency swithches respectively having 

switching elements, and two balanced-unbalanced type band pass filters different in pass frequency band, wherein a first high-fre- 
, quency swuch connects to the unbalanced port of the module, the unbalanced port of a first balanced-unbalanced type band pass 
^ fiH a r - **wAffi .. ^bala nced port of a second balanced-unbalanced type band pass filter, a second high-frequency switch connects to the 

firs? bsafcwuss port of the module, the first balanced port of the first balanced -unbalanced type band pass filter and the first balanced 
^ port oi second balanced-unbalanced type band pass filter, and a third high-frequency switch connects to the second balanced port 

of the module, the second balanced port of the first balanced-unbalanced type band pass filter and the second balanced port of the 
OO second balanced-unbalanced type band pass filter to change over the first to the third high-frequency switches according to a passing 
g high-frequency signal, whereby a high-frequency signal input to the unbalance port of the module is output from the first and the 
^ second balanced ports, or a high-frequency signal input to the first and the second balanced ports is output from the unbalanced port 

of the module. 
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tcft&m&&3bZ>o Mx-tZWM^ 8-321738 HI 20 ^i-^#H]g&CD <fc ? 

^iiil^^/P^ 20a, 20b 40a, 40b, 70a, 70b SrM^^fcj^ 

^Sii^^^ 950 MHz &T>* 1.9 GHz <D~ MWLWtft&^ 200 £ LT V > 3 0 

5 i^V^ £ v lo^O^M^^^v^^^^ «<DilJiWp B p 200 £ 

Mitfi 21 {c^-riUSS^^So m 21 GSM850 (Slf&^jft* 824 
-849 MHz, ^mmmWc 869-894 MHz) t GSM900 (^f M^m. 880-915 
MHz, ^im M^MC 925—960 MHz) (D 2 0<7)ii<ff ttZtfit m^im^v"^. T/Us< 

-tz>5mm<Dmmmi®& u&m^mmm266, ^ih~268^) &jyi-r<5 0 r 
<Dfcfemfis^jiwisp R 0 b&m^mm%zt %mwn-z>\a^ ^w-^^mm.&m 
m>&mx&z 0 *fc s mmi&m^mM^ 266 <dxm v^-^v^te 50a- 

at¥i-WIilf7^ t*^) 262, 263 ^IJffl-f-S^^^^-^P, 

20 t>z> 1 1 fts 0 *:<Dm^ i&m^mmm 266 

^^TDMA^Oiiff^^i^jf^IUgg-e^, T^^-269 i^^flUj^^ 
<£^3J#;i&*-f s^lHIS 264 Xft? kft~f®mzftfrftx^^ 0 
25 264 X-f y^lsfm^k LT GaAsFET ^^V^"— KtfS^ 

Mfrl (T^yv-e/av) *3J;^r 20— 30 dB^^^i-§ 0 fet, 

#!l;ifc£GSM850 t GSM900, DCS1800 t PCS k V^fc^fr 551 
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mmtmmmmmmmt^-um^^^^o gsm9oo T-aiig-rs^, mim& 
^bmm^m^(D—w^4 y^-^^vx^mmm^mm^ gsmsso <d 
gmm^zm 5 mmm^? << >\>* 252 vxMm^mm^266 kia^-tso 
5 * it gsm85o xmm-r 6 t , r e> © gsmsso ©sflr ft^a gsm9oo 
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ff£-*tf- bt, m—^^m-^^mm^mm^^/^^m—^^— b t 

5 #~ h b&mtZ>m=tf— b £ &*TU 

htmm-tzm^tf- b t u 
■i-srHuiB^^au— sw^spmrt— h36>bm^-rs c ^ ^tttt^o 

- htmm-rzn-tf- bt^ m^^^-^cDm-^m^— b tm$tirz> 
25 m-#~-bk&m^s 

- b t&m-t&n—tf*- bt^ mm^v^-wm-smtf— b tmn-tz, 
m-tf-bt*^^ 
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flSEflHf-SrtffflB^a.— WTf^miS*- YfrbMti~tZ>ZLk%:mWLk-tZ>^ffi 

5 h Vh <0 , 0 19(b)te. ^ /l^ (D^lir* 0 

GSM850 Migjl^^i-r^ SAW ~7 4 
?-?fe-5o m*<DBft : m<D'^— # — teJTOifc&^U^— l 869 MHz, 
25 . - »5 —2 894 MHz. # — 3 it 925 MHz, ^—#—4 f2 960 MHz T?& 
#~1, 2 <£>fW GSM850 <£>§:{f ji«^Xfc 9 „ -v— ^7— 3, 4 
FbI tf* GSM900 CDgjfj^ tt^t' fc £ o 

hO-f ^tf— GSM850 cD^f jH^^XJS^ 50Q<D 

mmz.-fov, gsm9oo (D^t mm%w%m m-j^v-? 
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v*) iz.&&o %.tc*h¥mtf—h<Dji/}i°—?>xn, gsm85o (D^mmmk 

mtirZ\S& 50 Q (OmmiZtb *) , GSM900 05MIJS)lE«ft?ttSffHtt(!)ff 

Z=R + jX -e^^-TB#0^^ R tf* 150 Q ^_hT?^ dt%fflS X ©|ft*Htj&S 100 Q 
5 K_htftS«^a><5. H! 19(a),S.OT 19(b)<£>:*=;*^- bX°l^ tttiX'Q 

gsm9oo <D^nmk^^m*umi&<omm^ib&tz.#>, gsm9oo <d 

10 "CfeSo — *\ ^W^— b <D-f yMyxii GSM900 ©SfSSSIfit? 
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- b tmmirzm-tf- bt s mm^^^-^m-m^- btrnm-r^ 
5 m~tf-bb%mu 

- b tWiM-tzm-tf- bt, mm^^^-^<Dm~mm- b trnwrz 
m—^-bt^^, 

io - h tmim-tzm-'tf- bt. mm"e^^.-^(o^-^m^- btmm-tz 
m—tf-bkzmL,, 

- h bmmirz>m-i$— b t . mu^^^—^m-w-m^- b tmmr^ 
n-tf-bt&m^ 

^z^-^(D^m^-bicAtii-^Mmmm^m~Rx^m~(D^m^- b 
mm? sffr* <Dmm m ^wn^^-v^-m-^f^m^^^ yF7^;^^e?a 
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H-<D^ji&^-r striae*— yv©#-¥##- h ^saR-rs 



8 



WO 2004/038913 



PCT/JP2003/013718 



If ^ /i'^ (4A^>f ^fcf-^V* Zi £ fctS 
M >t°<-jfi/x zo ^ % %oT^ yt^^y^iitf^fts^w 

mt)4 Zo raxaw >-fc°— t?^* Zi £ 9 ^c^VM^)^ LV\ * 

^fc°-^>-^ Zo «A7J-f ^bT—^V;* Zi £ <9/h£v^;$W;i: Lv\, 

"e^^cb-C^S:V>^ > SAW (Surface Acoustic Wave) 7 4 fV&-^ FBAR (Film 
Bulk Acoustic Resonator) 7 >f /V-^ <t -^5 <Dl)W& b < x AfctlTM ^ tT— 
20 ^©»ftSt>©*5J:90*bV\ 

nm-vm&^s tft&W95-* s ffimmt$Mm7 * A** (saw7^^, fbar 
25 ^/w^k s.t^tfna^^-r yf-^m^-r?>^ v^ym^&m^mm 



9 



WO 2004/038913 




PCT/JP2003/013718 
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15 ^^-ruiT'fo^, 

!U 11(a) «*»^©-^Jfc«57^;i'^*i? a -;i/oaiS^^g| 
25 T?*) 0 > 

m u(b) i**^ <d— mmm ic#57^^*'7s -zkdis sr^-t-Mmm 
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@ 17 te^/l^V^ Ki*#*|gte:JHl>3 SPT5T y^-Sr*i-^a y ^B*T? 
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ia 19(a) n^mtf—hfrb&t^mmm?^*?^ vf-^^^sr^ 
15 m 19(b) tt^w*— b^bjafc«jg5a5t7-r^©-f >t o -^^x#tt^ 

m 21 tem&<D-mmm#$i®&&Mcm-rz>^^^ mmmmmmmmm 

20 m 22 » GSM850 RXfi GSM900 m*Jrt5aSSflrjaijftfRSr^-t-BlTf*)«. 

h Pl&Owm frK*- h P2-1, P2-2 Sr^TI"* 3 flB^HIg&ilB© ©SrWfcU 
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in 2 tzMmfexj y^tym-^^mmmmm?*** t&^mi&k-rz 

7 j /Vf^ri?*.— ;v 1 %7jk~f 0 M—fDmm&Xsf yf- 10a W\ ^RZfjzK— h PI 

K&mt h iooa m— <Dym-^¥$sm&i&mm-7 >( /is* 20a 

(D^smtf— h llOateLgSto-t-S^— aK— h 100b £ N 31- 
5 i&mm?^ A*? 20b h 120a tcg&jfifcf*<5&HaK*-- h 100c £ 

So 

n— s.^- (D¥m-^¥m%8$i&Mm -? 20a, 20b 3 -o©^— h 
irttsi- o^ji^^-r 10b ^^H^^jn^^-r 3^ io c t^t^tm 

10 HZKD^^-r yf - 10b <7>Jg— ajf— h 130a tt. 7 -f A'^S?*— /V 1 (D 
m-^m^- b P2-1 fcffiRU h 130b ^FflBSMSr* 

5iig7>f /V* 20a <D^— W/K— h 110b fcBOJfeU 3&H)#— b 130c tefgZKD 

20b <z>JH— b 120b bW$ilsT^Z> 0 
*fc||H.<D^MI$?*-f y^WcCDm—^— b 150a v^ — /V 1 Of 

15 -5p#*°— h P2-2 fc&j&U Jg— h 150b ^^-^WS^iii 
ifi:?^* 20a WfZ^jK- h 110c tKBRU HH/K- h 150c 

it-^F^M^M^^ A** 20b <d^-^/K— h i20c twmvx^z. 

^MM^i-Vits WJftSIiBrr-fA'* 20a, 20b fl^f- SAW 

¥W-^¥Hr3! SAW •7 4>V# 20a, 20b OSPHrtf*— h 110b, 110c, 120b, 120c 
fci*gafc&ix5$&— !U?l£©i|JIS^^ y ^ 10b, 10c tt\ S^£>*:#>, SAW 7 
25 ^/v^ 20a, 20bO^ Vt°— ^>-^^(Si^bV^14-f ^^^$r^r-r§ 0 
5pf-^?fiSAW7^;^ 20a, 20b (D ^/tf— h MAfctJ^-TS^Mf 

=f- £r^^ tt t> &V \ ft *3 SAW 7^/1/^ Of^^D 0 FBAR (Film Bulk Acoustic 
Resonator) 7^;V^ 1~ 5 - t« £ 3 0 
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m 6~ei 10 i-tm— 7b^m^.<vMm®.x4 v f- ioa, iob, ioc <r>*$mm&<rM% 

iooc ©ratci^^ss lsi Sr^-rs ti^i^ fci&sg]& lsi ©*°- b iooc flii-e 

^=7^Yh(DWi^^^r— K DDI DC jy hiayfyf CS1 Sr^U 
^fa— KDD1 £ DC^yhfflnyfyf CS1 ii^Cliny hn^- 
10 h VCl^ltb^-CVN^o ayfyf CS1 tt^i-.K DDI y 

h^i;^5 0 r<D^-f y^-iaiStt&kfc:, h iooa b loobof^^ 
femm& LSI UT^V K DDI £ HC?IJ^«|5S ttfc^>r K DD2 £ 

^rr 5 1 1 tCs h ioob mx?9> k t ©bsrhsusse^ 3 — * =» w a- ls2 

— ^^j&S&i: Utt^v\ nyfP^- b VC1 *»e>ttl&*jh,5 fifiJ#P«ff 
fc£ S> , y-Y K DDI, DD2 & ON/OFF h 100a £ tf — b 100b 

£©rfl. h 100a h 100c ^©W©gSKSr^0#^.5 o **5#^— 

h 100a, 100b, 100c Rlf* DC # y h^yfyf (E^rf) ^MSBS £ tbT 
20 l^3 0 

m 7 8 \tm.(o^ y^m&t utw#^(spst)^-t y^-tr*-*-. 

H 7 (DMm^-f v^n^ tf— b 100a k h 100b £ ©Mfc^ tf— K DD2 
Wffcfc 0 iZfcmm& LS3 /SC"CH 6 <DXJ y £ m^5o feaH^S& 

lsg ^sts^ L-raiB-t-s fc©-c. h 100b te^£jh,s 

25 ««fcfiiS:7^ 20a O-f Vfcf— ^V*^ h 100c K^M^th^Wm-^f 

wwi7^v^ 20b <DmT&m®.m$®X'm2Mijk (i^fv^^ 

KDD2 £fJM"Ct> ^^^^^^-/vcD^^^g^r^ § £ £ ^ 
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k dd2 (D&*km&i>ii8M-rz> r t a*-e# § 0 m 8 t±, ® 7 i^-msm 

lOOaWCIBttLTV^So rO^jS^-r ^^fc^V^^, LS3 te-frfB 

&/Bwr:k&V\, GaAsFET&JBV\ft{2, s/^<fc 
ft3fctf-eft<. ^3§££»J1-3fc&^mifc<Z> GaAsFET %W$mmrZ> 

10 — 7hmm^<DMffl&Xs( 10a~10c «r#=i is V /Utf— hfrb<DW£\Z 

W-^W^^S&Mily^* 20a $:^tT^W>- b PI b¥ 
ffitf— h P2-1, P2-2 SrS8l*-t-$»a\£— OilSJl^^-r 5^ 10a <£>5#— b 100a 
b 100b fc©!W«r8H*U OH6JSI*^y^l0b©*— h 130a 
15 — h 130b b<Dffl&mmV, m^<VMm%LXJ y^ 10c tf>;#— b 150a btf—h 
150b fc©M*i(BI*i-5. &tc.¥m-7F¥ffiM&WMffi7 J /I** 20b ^tt^ 

h pi b^mtf— h P2-1, P2-2 %mmirz>M&, m—<Dmmm^-( y 

^•lOa^^f- b 100a btf— h 100c b<Dffl%mm.V,m~ (DM ffl$LX J y^-lOb 
<Dtf~ h 130a b b 130c £ <£>fig£^cU ^HcD^^^-r yf- 10c <£>*tf 
20 — b 150a b xK— b 150c b (Df^mWrt^o 

-oi 5 9 , •7j;\s?^J^;\s(D^¥mtf— b PI }£A^rr<5ii5 

jl^f > P2-1, P2-2^^ffl^^^> b P2-1, P2-2fcA 

tft^nnmn #f4^¥#^- b PI ^fcttJ^^tbSo 
^»J}C*3V>T^€-^?^^-l' 5^ 10a, 10b, 10c 9 7 ^ /t^ 

25 20a, 20b P^T^tT,fcT-f y V^tfeWkfrL, *fc*r^>iaifrW — ■ <Z>i«Jl$fc 

[2] fgZKD^WU 
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74A>?*:*?=L*-;v<D^¥mi$— b Pi \zl, n~<Dmm 40a b 
180b t M - 40b b 180d *3gSK U »-<Ofi5fi* 40a tf>Jj| 

b 180c {-m-^W-^WM^aiiii^^^^ 20a ©^sjzftajf- b 
110a #881* U 0— <Dfimm 40b b 180e (d^— <Z) ¥$r-^5p« 

*«ajl7-f ^ 20b O^^/K- b 120a ^lcStT^S 0 

&H<EHStfB*50a©!&— alf— b 160b {Cfg— <D¥V5-^ s PB5m$r$mj&7 J As 

* 20a <0H-¥HW- b 110b flHfiRU m-^K- b 160c Jc^^/^^E-^- 
;ls<Dm—¥ffitf~- b P2-1 tfSgsjjftLTV^o 

H0^4ta^5Ob©n— h 170b ^n— (Dspffi-TpspmM&mmm? /is 

* 20a ©f-^f^- b 110c &miU b 170c *c:7^**r^- 
^©»-sp«aK— b P2-2 «LTl/^ 0 

* 20a b 120b^«£U S^Zl^- b 160e Kl^/V^v?^ 
^(Dm—mW— b P2-1 j&SfRflfeLTV^. 

$ 20a (Dm^Jmtf- b 120c flSgSfcU S£-#- b 170e fc^/l^*-^- 

/k^^-^2K- b P2-2 tmmvx^^o 

^^tf-rvt: 0 -^^x^{S^ra (Si>fy^^ft) t-t-S^:* Steffi 

^^j=,-jv<D^^m^ h pi Kxti-r^mmn^^m^- b P2-i, P2 
-bPi a>ktti2rr£ 0 
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[3] m=<ommm 

*4 yf-^V^—jv i <^W*?— h Pi fg— (omnWL^A yf- 10a <z> 

m-*?— f iooa #g8i*u m~tf- h ioob Km—^m-^mm^mm 

7 4;V# 20a h 110a ^H^- h 100c MUZIO^- 

10 ^F^M^iiii^ ^ >\s$ 20b O^F^aK— h 120a tffflft LTV^ D 

#--<0<fc*B«5Oa<Z>#— aK— h 160b {C^g— ©^-^WM^oiig^-f ^ 

* 20a <DH— sppTK— h 110b #gSBKU 7js°- h 160c t7^^t^ a - 
A- 1 h P21 asgaftUTi^So 

B-^4ts^50b <Dm— h 170b idB— (D^m-^mm^mmm-y ■< * 

15 * 20a (Dm—^mtf— h 110c f||-tf?— h 170c fc^^vv^^ — 

A 1 <Dm~¥mtf— h P2-2 tfS^LTl^o 
^H^>{4^60a©^— xK- h 160d(e:mz:<^5Fijf-^liM^iijl7-Y^ 

* 20b <DM~ h 120b jJSgSKU h 160e k::7 ^v^^v^- 
zw i of-?!* 1 - h P2-1 ^gaguuTv>s 0 

20 Jfff290>tirtB&6Ob ^ b 170dfc:|£-tf>spfi- W^M^iM^ A- 
^ 20b W^K— h 120c ^SUftU h 170e \Z.Z7 ^ ;V^^=u — 

!&— ;Rtf»~£>tiffB« 50a, 50b £Sg- /^ 
20a ii^ttf-Offi-^«Wii7^^ 20b Waiii^^^C^ 
25 {ZL&^XM^ V M—jTls* t U f|H».t50igo^*H* 60a, 60b &$gr.<D¥ffi 
-^sm&Wti&Bl? << A?* 20b ^^bT0-W^-^¥^M^®ii7 

^/^^ 20a (Dm^m&wt&mz-te^xm^ y^^t u iiia-r^wjg 

l (OTfsmut- h PI icA^i-S^^m-^Sr^^ h P2-1, P2-2 
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^fcW^jU ¥$M?-h P2-1, P2-2 teA^Sffiftj&te^&^^fcrtf— b PI 
[4] 

7 ~{JV$ ;X> 1 (DsfW-ffitf— b PI ^3|— OtefB^ 40a <Dfg— tK— b 

180b km^<D\im$$ 40b Of-^- b 180d#:g^U fH-O&tB^ 40a (Df 

h i80c Km— (DW-m-^w-ffiMffimmm? j /u? 20a ^sm/K— h 

15 110a tmWi^ m—<D&mm 40b £>fg-* 0 — h 180e KM— <D¥m-^¥ffiW. 

mmmm^jsi-* 20b (o^m&tf- b i20aL^mm\^x\^ o m-R^m~<D^ 
m-^¥wmi$i&mm7 ^ 20a, 20b k 3 o»tk— h sr^-r-sm— o^mi^ 

^-T 10b ^^ZKD^^^^ 3^ 10c asgSBfcLtVNS, 
IB— ©SE^fe^'r y^©SS— aK— h 130a t7^/^ i Ei?a-;KOf-ft 
20 h P2-1 jflSgSfifcU m—tf— b 130b (CH— <D¥*-^¥*Ml^»ffi:7-f 

20a ©f-¥f^ b 110b dSgSfifcU HHtf?- h 130c f<:|g-<£>sp$&-^ 
^M^jiii^-r/^ 20b h 120b flSgSBfeLTl^o 
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10 [5] m^mmm 
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^9^K^OMfc^ji^^3— fiaj/i, LS2 as@ag£;iVC^<5o 
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(BaU Grid Array)^ ^^ffi-T « r £ 5„ * fc®fl£« i ©£&S3a&tfSffife# 

j: 5 \zffi®i$&-mm Nd ^-oy±Mttt>^v\ 
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25 Lg3, Lg4 ^r^^-T &&&&& Lgld, Lg2d, Lg3d, Lg4d t . |g— <Z)*-Y y ^ 10a 
Sr#J*i-6eaSi»IS LSld tfStfTJft— /H: t t>fc^$ti/"rv»5 0 ttffi#«r#^ 
•rS^^g&Lgld, Lg2d, Lg3d, Lg4d^|g— <DMM^4 10a S:«fife*f $ 
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